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Abstract

Introduction: Coronavirus disease 2019 accelerated the use of virtual visits within health care. We examined the utility
of telemedicine for conducting visits in a tertiary head and neck practice.

Methods: A retrospective study was conducted on patients presenting via video to a tertiary-level head and neck clinic
between January 2020 and December 2020. Patient demographics were collected in addition to visit indication, diagnostic
imaging/tests at the time of visit, and post-visit plan. Visits were deemed successful if evaluation by video was sufficient in
determining a clinical plan and did not require deferment of recommendations for subsequent in-person consult visits
and/or work-up (labs, imaging). Logistic regression was performed to identify variables that served as significant predic-
tors of successful video visits.

Results: A total of 124 video visits were reviewed. Video visits were successful for the initial evaluation 88.7% of the time
(n=110). Computerized tomographic scans were the most available diagnostic test, available for 54% of patients (n=67),
followed by biopsy report 30.6% (n = 38). Visit indication had a statistically significant effect on whether a treatment plan
could be made (p =0.024). For new patients with parotid masses (n =42), definitive treatment plans could be made 97.6%
of the time (n=4I). Patients presenting with an indication of thyroid mass (odds ratio: 0.19 (confidence interval:
0.00072-0.50), p=0.018) and other neck mass (odds ratio: 0.035 (confidence interval: 0.0014, 0.90), p =0.043) were
at significantly lesser odds than parotid patients to have a successful video visit.

Discussion: In this study, virtual visits were successful for a high percentage of head and neck visits, particularly among
patients seeking evaluation for parotid-related concerns.
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Introduction enable otolaryngologists to provide essential patient care
while minimizing viral exposure, especially in the context
of the high risk of exposure to the high viral loads asso-
ciated with head and neck examination.'’°

Historically, the use of telemedicine has not affected
overall mortality nor clinical effectiveness in various

Telemedicine within otolaryngology has been explored for
over 30 years.l_3 Previous studies suggest that the modality
is well suited for this specialty given the difficulty for rural
communities to access otolaryngology care, in addition to
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in-person visitation from a virtual consultation and fre-
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specialties.?'*? Limited studies exist to assess the suitabil-
ity of telemedicine for synchronous patient encounters.'?
We examine whether the video platform can be utilized
by tertiary-care otolaryngologists to evaluate and make
definitive treatment plans for new head and neck patients.
Our secondary goals are to assess what variables (eg. visit
indication and available work-up) significantly affect the
success of video visits. We hypothesize that use of a tele-
medicine platform alongside pre-consultation work-up
will enable otolaryngologists at tertiary-care centers to suc-
cessfully make clinical recommendations for a subset of
patients without an in-person consultation.

Methods

Patient selection

This was a retrospective review of new patients presenting via
video to a tertiary academic, multiple-surgeon otolaryngology
clinic during the first year of the COVID-19 pandemic. The
study was deemed Institutional Review Board (IRB) exempt
by the Mayo Clinic (IRB 20-011853). A list of all new patients
who underwent video visits with a staff otolaryngologist within
the head and neck division of our department between January
2020 and December 2020 was generated from the electronic
medical record (Figure 1). All video visits included were con-
ducted via HIPAA-compliant Zoom Version 5.6.6 (Zoom
Video Communications Inc; San Jose, CA).

Data collection

The primary outcome was the result of the video visit, desig-
nated as successful or unsuccessful. In this study, a video
visit was defined to be successful by our team if the physician
was able to develop a definitive treatment plan using history,
examination, and available work-up assessed during the
video visit. Conversely, a video visit was considered unsuc-
cessful if the physician explicitly documented the need for
further in-person evaluation or work-up (e.g. labs, tests,
imaging, and consults) to be able to make a definitive treatment
plan that was surgical, medical, or observational in nature.

Visit indication, relevant imaging, and lab and pathology
reports obtained within 1 year of the video visit and avail-
able to the physician were also noted. The definitive treat-
ment plans proposed were recorded in cases of successful
visits and then any follow-up recommended for patients
in cases of unsuccessful visits. Follow-up visits occurring
outside of a direct surgical or clinic visit within our depart-
ment were categorized as “other” and included visits such
as consults to other departments (Table 1).

Statistical analysis

JMP Version 16.0.0. (SAS Institute Inc.; Cary, NC) was
used for all analysis. Descriptive statistics including mean

and standard deviation were used to characterize cohort
demographics, the success of video visits, available
work-up, and post-visit recommendations (Table 1). An
unpaired two-tailed #-test («=0.05) compared the mean
number of diagnostic tests available for patients who had
successful versus unsuccessful video visits.

Logistic regression analysis was performed to evaluate
the effect of patient and visit factors on the ability to
make a treatment plan. Visit indications were categorized
into 8 groups based on underlying pathology for further
analysis, modeled off of categorizations in a previous
otolaryngology telemedicine study® (a) parotid mass;
(b) oral cavity/oropharynx neoplasm; (c) larynx/pharynx;
(d) thyroid nodule/mass; () neurogenic pathologies includ-
ing schwannoma and paraganglioma; (f) other neck mass
including lipoma, metastatic carcinomas, cysts, enlarged
lymph nodes; (g) eyelid/lacrimal duct neoplasm; or (h) mis-
cellaneous (e.g. squamous cell carcinoma of the scalp,
facial paralysis, dysphagia, etc.). Univariate and adjusted
multivariate logistic analyses were performed to determine
whether the visit indication, number and types of diagnostic
tests, patient age, and/or patient sex impacted virtual visit
success. For an analysis by indication, parotid mass was
used as the reference for comparison given the near 100%
rate of success of establishing a treatment plan through a
video visit. The reference group for analysis based on the
number of diagnostic tests was set to 2, the median
number available in patients for which a treatment plan
could be made.

Heat maps

Heat maps depicting patient catchment were generated
using Tableau Version 2020.4.1 (Tableau Software, LLC;
Seattle, WA). In-person and virtual visit zip code data
were pulled from the electronic medical record. US popula-
tion densities by zip code were acquired from the US
Census Bureau.?

Results

Overview of examined video visits

Between January 2020 and December 2020, 313 video
visits were conducted in the head and neck department at
our institution. Of the 313, 124 were “new” (n=386) or
“consult” (n=238) visits involving with new unaddressed
otolaryngological concerns (Figure 1). The number of
visits by month is shown in Figure 2.

Cohort demographics

The cohort was 50.8% female (n =62, average age: 54 years).
The median distance in miles between a patients’ home zip
and our institution was 365, interquartile range (IQR) 734
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Figure |. Patient selection flowchart. “New” visits encompassed self-referred patients or patients referred from outside medical
physicians and “consult” visits were comprised of new patients referred from within our institution’s health system.

(195-930) (Table 1). According to Figure 3, the overall distri-
bution of video visit patients was geographically representa-
tive of the corresponding in-person visits from the year
prior. In addition, there appeared to be an increased proportion
of patients living outside the Midwest region evaluated by
video visits in comparison to the prior year of in-person visits.

Descriptive statistic characterization of success of
video visit based on visit indication

The most common indication for seeking treatment was
parotid mass (n=42, 34%), followed by lesions of the
oral cavity/oropharynx (n =28, 23%). Together, these com-
prised over half of all visits (Figure 4). Evaluation by video
visit alone was successful for most patients (n =110, 89%),
with only 11% (n = 14) of patients requiring an accompany-
ing in-person visit to obtain additional physical examination,
imaging, biopsy, or consultation with other departments for
initial evaluation. Nearly all patients presenting with a
parotid mass (n=42) had a successful video visit and
obtained a definitive treatment plan (n=41, 98%) usually

involving surgery (n=26, 63.4%) following the video
visit evaluation alone (Table 1).

Characterization of diagnostic tests available at the
time of video visit

The most common diagnostic tests were computerized
tomographic (CT) scans, available for 54% (n=67) of
patients, followed by biopsy reports (n=38, 30.6%) and
magnetic resonance imaging (MRI) (n=34, 28%)
(Table 1). No significant difference was observed in the
mean number of diagnostic tests available for successful
video visits (1.56, SD: 1.03) and unsuccessful video visits
(1.17, SD: 0.83) (p =0.18) (Table 1).

Logistic regression analysis for successful video visit—visit
indication, diagnostic test, age, and sex

The type of diagnostic test available, patient age, and
patient sex were not statistically significant predictors of a
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Table |. Baseline characteristics of patients.

All patients Parotid patients
Total visits 124 42
Total patients 122 42
Distance from institution to home zip (miles), number (%)
0-50 9 (7.4%) -

50-250
250-500
500-1000
1000 +

Distance from institution to home zip code (in miles)
Mean (SD)

Median (IQR)
International, number (%)
Sex, number (%)

Male

Female

Age, mean (SD)

Success of virtual visit, number (%)
Successful evaluation by virtual visit alone
Additional in-person evaluation needed

Plan after successful video visit evaluation
Follow up as needed, number (%)

Follow up recommended, number (%)

Surgery
Clinic
Other

Number of diagnostic tests per patient, mean (SD)
Treatment plan made
Additional follow up needed

Type of diagnostic test, number (%)

MRI

CcT

PET

Biopsy

Ultrasound

33 (27.0%) -
25 (20.5%) -
29 (23.8%) -

26 (21.3%) -
548 (544) -
365 (734; 195-930) -
12 (9.8%) -
60 (49.2%) 18 (42.9%)
62 (50.8%) 24 (57.1%)
54.4 (16.8) 46.5 (14.3)
110 (88.7%) 41 (97.6%)
14 (11.3%) | (2.4%)
13 (11.8%) 4(9.8%)

97 (88.2%)
62 (63.9%)

37 (90.2%)
26 (70.3%)

22 (22.7%) 9 (24.3%)
13 (13.4%) 2 (5.4%)
1.56 (1.03) .55 (1.04)
117 (0.83)
34 (27.4%) 16 (38.1%)
67 (54.0%) 19 (45.2%)
26 (21.0%) 3 (7.1%)
38 (30.6%) 10 (23.8%)
23 (18.5%) 9 (21.4%)

Distance between patient’s home and our institution was calculated as the distance between the center latitude and longitude point of each zip code. IQR:
interquartile range; MRI: magnetic resonance imaging; CT: computerized tomography; PET: positron emission tomography.

successful video visit in either the univariate crude or
multivariate-adjusted models (Table 2). However, visit
indication was a significant predictor in both models.
Specifically, patients presenting with an indication of
thyroid mass (odds ratio (OR): 0.19, confidence interval
(CD: 0.00072-0.50; p=0.018) and other neck mass
(OR: 0.035, CI: 0.0014-0.90; p=0.043) were at signifi-
cantly lesser odds than parotid patients to have a successful
treatment plan made from video evaluation (Table 2,
Figure 5). While patients presenting with an indication of
oral cavity/oropharynx mass were not at overall lesser
odds of having a successful video visit, there was a high
proportion of unsuccessful video visits and subsequent
in-person evaluation (n = 3, 42.8%) for patients with tonsil-
lar neoplasms (n =77), a subgroup of oral cavity/oropharynx
masses.

Recommendations following the initial video visit

For those who had a successful video visit (n=110),
surgery was the most common recommendation (n =62,
56.4%) followed by routine surveillance (n=22, 20.0%)
(Table 1). Of the 62 patients who were offered surgery as
one potential treatment option, 64.5% (n=40) had elected
to undergo surgery at our institution at the time of review,
with all surgeries being the procedure initially discussed
during the video consult or otherwise discussed as a possi-
bility to proceed with if indicated. Of those who did not
elect to undergo surgery at our institution, most frequently
patients had been seeking a second opinion and pursued
definitive care locally (n=13). Patients not having a treat-
ment plan made successfully via video visit (n=14,
11.3%) were advised to schedule an in-person follow-up
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Figure 2. Number of new patients seen by video visit in 2020 by month.

for biopsy, lymphoma staging work-up, physical examin-
ation, and/or additional imaging.

Discussion

Overview

The COVID-19 pandemic ushered in the rapid implementation
of telemedicine as a means of maintaining essential health ser-
vices across the United States. Notably, special considerations
are required for the successful and sustained integration of tele-
health with a health system. To the best of our knowledge,
implementation at our institution address such considerations
(e.g. adequate personnel training, accreditation for profes-
sionals, funding for day-to-day infrastructure, etc.).24’25

The volume of video visits initially spiked in March and
April 2020 coinciding with the onset of early nationwide
stay-at-home orders (Figure 2).'%%° During this time, insurance
companies also increased compensation for video visits and
changes in federal malpractice laws allowed physicians to prac-
tice across state lines.””23 Notably, the volume of video visits
continued to grow over the ensuing months (Figure 2).'°
Possible explanations include the continued recommendations
to avoid non-essential travel, the roll-out of vaccinations, and
the continued insurance reimbursement of video visits.”"
This may have also reflected increasing comfort of staff and
patients with using video visits in developing rapport, obtaining
the history, reviewing images, and performing an auditory and
visual assessment of physical appearance, voice-airway symp-
toms, and wound-lesion evaluations. Many studies have exam-
ined patient and physician satisfaction within the head and neck
specialty.>**° Shehan et al. recently evaluated changes in

demographic and outpatient otolaryngology visit characteris-
tics, such as the number of tests ordered and medications pre-
scribed pre- and during COVID.*' However, there remains
limited literature surrounding the ability to form treatment
plans reflective of in-person evaluations for head and neck
pathologies.** Our study aims to assess the utility of video
evaluation to recommend a treatment plan for new patients
within the head and neck division at a tertiary-care practice.

Visit indications more amenable to evaluation by
video visit

Evaluation by video visit appears to be particularly useful for
patients with parotid pathologies, as all but one patient
received a definitive treatment plan from a single visit. For
these patients, surgery was most recommended followed by
serial imaging for observation of tumor progression. The
high ability to provide definitive treatment plans for parotid
masses may result from the reliance on objective imaging
which is generally available for patients presenting to a ter-
tiary care center as well as the largely unimodal treatment
—surgical intervention regardless of benign versus malignant
pathology.*® For example, our study finds that while fine-
needle aspiration demonstrates a high accuracy in differenti-
ating between benign and malignant, a plan involving
surgery could be made even in its absence. Furthermore,
parotid pathology suggesting a malignant process generally
stems from clinical history (pain, palpable lymphadenopathy,
new-onset paresthesia, and facial nerve paresis/paralysis),
easily obtained during a video visit*® In this study, all
parotid masses were found to be primary tumors. However,
parotid masses may also serve as initial metastatic
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Figure 3. Left: head and neck video visits (red dots) superimposed on population density underlay (purple). Right: Head and neck
video visits (red dots) superimposed on all department in-person visits in 2019 (blue dots).
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Table 2. Crude univariate and multivariate odds ratios for successful treatment plan made via video visit.

Variable Crude OR (95% Cl) p (univariable) Adjusted OR (95% ClI) p (multivariable)
Sex 1.00t 0.29%
Male ref - ref -
Female 1.00 (0.3, 3.0) - 0.45 (0.1, 2.0) -
Age (per unit) 0.96 (0.9, 1.0) 0.0632t 0.96 (0.9, 1.0) 0.1126t
Diagnosis 0.0264+* 0.0237+*
Parotid mass ref - ref -
Oral cavity/oropharynx 0.21 (0.0, 2.2) 0.1920 0.18 (0.0, 3.2) 0.2394
Larynx/pharynx 0.09 (0.0, 0.1) 0.0496* 0.07 (0.0, 1.3) 0.0766
Thyroid nodule/mass 0.40 (0.0, 0.4) 0.0067%* 0.19 (0.0, 0.5) 0.0175*
Neurogenic 0.21 (0.0, 3.6) 0.2801 0.28 (0.0, 6.0) 0.4123
Other neck mass 0.06 (0.0, 0.8) 0.0365* 0.04 (0.0, 0.9) 0.0429*
Eyelid/lacrimal duct N/A - N/A -
Misc. N/A - N/A -
Number of diagnostic tests per patient 0.68t - -
0 0.64 (0.2, 2.7) 0.5424 - -
| 1.04 (0.3, 4.2) 0.9484 - -
2 ref - - -
3 243 (0.3, 224) 0.4325 - -
4 N/A - - -
Type of diagnostic testhF - - -
MRI 2.94 (0.6, 14.1) 0.1774 - -
CT 1.63 (0.5, 5.4) 0.4260 - -
PET 1.47 (0.3,7.7) 0.6471 - -
Biopsy 1.21 (0.3, 4.5) 0.7690 - -
Ultrasound 0.80 (0.2, 3.4) 0.7588 - -

Sample size limited adjusted regression model analysis involving the number and type of diagnostic tests available. Variable category p-values included
where applicable. MRI: magnetic resonance imaging; CT: computerized tomography; PET: positron emission tomography.

*Indicates p-value of statistical significance at o.=0.05.
tIndicates variable category p-values, not level-specific.

$Sample size limited meaningful adjusted regression model analysis for these categories.

§Reference is the absence of a diagnostic test.

manifestations of other head and neck tumors, e.g. nasopha-
ryngeal carcinoma. Following excision and pending final
pathology, this possibility should be considered and may
warrant subsequent in-person evaluation for a thorough
inspection of the ear, scalp, face, and pharyngoscopy.**

Visit indications less amenable to evaluation by video
visit

Physicians were statistically less likely to make a treatment
plan for patients presenting with a thyroid nodule (p =0.018)
or other neck mass (p=0.040). This remained significant
even after adjusting for possible confounders. This may be
due to thyroid nodules requiring ultrasound and biopsy for
definitive recommendations on excision versus observation
as defined by the American Thyroid Association guidelines
and Bethesda criteria.*>~* In addition, the inability of the phys-
ician to perform clinically accurate palpation for mobility, firm-
ness, and fluctuance of these masses further limits the
assessment of the degree of suspiciousness of the thyroid
lesion. Unlike parotid tumors, which are almost solely
managed by otorhinolaryngologists, thyroid pathologies often

require multi-specialty care often engaging consultation from
endocrinologists. As a result, thyroid pathologies are less con-
ducive to definitive decision-making following one video visit.
It remains to be seen if virtual platform modifications such as
multi-disciplinary video visits could result in a better success.
Patients with human papillomavirus-positive tonsillar neo-
plasms also required more work-up before a definitive plan
could be offered. This may reflect the multi-disciplinary
care required for these tumors, often requiring input from
radiation and medical oncology.* While this population
stands out from its counterparts in the oral cavity and orophar-
ynx by often consisting of healthy patients with little to no
comorbidities, this population also generally presents with
nodal positive disease justifying its multi-specialty treatment
approach.*” In addition, evaluation for oropharyngeal cancers
includes an intraoral examination and intranasal scoping for
diagnosis, limiting the utility of video evaluation alone.

Utility of diagnostic tests

At the time of the video visit, the most common diagnostic
tests available to physicians were CT scans followed by
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Variable Multivariate model ORs (95% Cl)
Sex Male @ ref
Female —e—1— 0.45 (0.10, 2.00)
Age (per unit) Age < 0.96 (0.91, 1.01)
Diagnosis category Parotid & ref
Oral cavity/oropharynx L 2 0.18(0.01, 3.15)
Larynx/pharynx L 2 0.067 (0.0033, 1.34)
Thyroid nodule/mass L 3 0.19 (0.00072, 0.50)*
Neurogenic L 2 0.28(0.013, 5.98)
Other neck mass ® 0.035 (0.0014, 0.90)*
0.0001 0.001 0.01 0.1 1 10
Adjusted Odds Ratios (95% Confidence Interval)

Figure 5. Forest plot depicting adjusted multivariate model odds ratios and 95% confidence intervals for regression analysis by definitive
treatment plan made via video visit. Ref indicates reference group for variable. *indicates p-value of statistical significance at o.=0.05.

biopsy reports and MRI. An adjusted multivariate regres-
sion model demonstrated that the presence of any specific
work-up had no significant effect on whether a treatment
plan could be made. In addition, the number of diagnostic
tests was not a significant predictor of the success of a
video visit. This would suggest that neither diagnostic test
type nor number is particularly essential in facilitating a
successful video visit for all head and neck indications
overall. However, this is counterintuitive, as head and
neck represents a subspecialty known to have plans
largely derived from objective imaging and work-up. As
with traditional in-person visits, the ability to diagnose
and formulate a definitive plan for different indications
may vary according to the degree of reliance on imaging
for each indication. For example, imaging findings rarely
change management for parotid lesions, usually operative
in nature. However, the characteristics of a thyroid lesion
(e.g. rate of growth, presence of extracapsular extension,
etc.) determined via examination or biopsy influence a
physician for recommending resection, radiation therapy,
or conservative management including observation. Our
sample size may have limited more statistically meaningful
regression analysis for diagnostic tests by visit indication.
Further work to define the nature and level of work-up
needed for varying indications in order for video visits to
have utility in treatment planning would be of interest.

Geographic catchment

The geographic spread of patients seen was largely national
with high densities of patients originating from intrastate or
neighboring Midwest states (Figure 3). This pattern may
reflect relationships between our institution and local referring
centers. Notably, the increased percentage of out-of-region
patients seen with video visits may also reflect increased

accessibility and preference for the convenience and cost-
savings of telehealth compared to the in-person initial evalu-
ation, especially for patients seeking second opinions.

In a systematic review by Gunter et al.,”® both significant
cost savings and patient time were reported using telemedicine.
Patients saved on average between 79.6 and 367.2 “round-trip”
miles and a total of 77.5—317 min in travel time. These values
translated into direct financial savings for patients, ranging
from $36 to $357.°"® In addition, Americans, on average,
spend 123 min per visit between travel time to medical facil-
ities, waiting room time, and face-to-face time with the phys-
ician—of this, only 20.5 min are spent in face-to-face time.>
Telemedicine has demonstrated to be an effective way to
reduce non-clinical time—waiting at the start and end of
appointments and transferring between rooms.”® These find-
ings can be extrapolated to our cohort, as patients living
more than 250 miles away comprised roughly two-thirds of
the cohort, with the distribution of distances being right-
skewed likely given 9.8% (n=12) international patients
(Table 1). Though calculating cost and time-savings is
outside this study’s scope, it is sufficient to say virtual appoint-
ments can provide benefits to patients nationwide and may be
offered as the entry care-point to a tertiary care institution.

Limitations

Telemedicine is an opportunity to improve the access and
quality of head and neck care, but it requires health care
teams to adapt to different processes. Successful virtual
visits often hinge on sufficient preparation preceding the
visit including gathering medical records, confirming tele-
medicine appointments, and helping patients navigate technol-
ogy.®" We especially acknowledge the risk of generalizability
bias that can occur from data originating from tertiary care
centers.®? Our study population primarily consists of patients
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who have likely already seen a specialist, received a prelimin-
ary diagnosis, and/or undergone imaging and laboratory tests,
having more clinical information available to conduct a video
visit than compared to patients presenting to general otolaryn-
gologists elsewhere with new concerns.

Other limitations of our study include that it is single-
center in nature, retrospective, and does not account for
patients lost to follow-up. Lastly, small sample sizes
within indication categories mean the cohort may have
been underpowered to detect any significant impact that
the number or type of diagnostic tests have on the ability
to successfully formulate a treatment plan. Expanding the
study period and/or incorporating other virtual visit modal-
ities (e.g. telephone visits) and assessing the persistence of
our results may be of interest in follow-up studies.

Future directions

Future studies should investigate whether the outcomes in
our study are generalizable to other tertiary care institutions
and examine other standard outcomes used to assess the
success of in-person visits including patient and physician
experience, reimbursement rate, and cost-effectiveness.
Further exploration into how the diversity of treatment
options and complexity of decision-making by subsites
may influence the suitability of telemedicine evaluations
would also be of value. It may guide patients in outlining
what imaging, labs, etc. should be sought locally in order
to maximize the utility of a video consultation with tertiary
care physicians. It would be interesting too to explore how
the utility of pre-assessment varies between prior visits with
generalists versus specialists.

Conclusion

Many factors contribute to the success of a video visit in
head and neck surgery. Our data suggest that the visit indi-
cation and underlying pathology at a specific head and neck
subsite have the largest effect on whether a treatment plan
can successfully be made. Parotid neoplasms appear par-
ticularly amenable to telemedicine, whereas thyroid and
tonsillar neoplasms often require additional workup. We
hope to encourage further investigation into the feasibility
of incorporating video visits with standard head and neck
practices, especially at other tertiary care centers sharing
similar patient characteristics.
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